Elevation of cyclic AMP by prostacyclin is accompanied by relaxation of bovine coronary arteries and contraction of rabbit aortic rings.
The role of cyclic AMP (cAMP) in the control of vascular smooth muscle tension was examined by comparing the effects of prostacyclin (PGI2) on tension and cAMP levels in helical strips of bovine coronary arteries and in rabbit aortic rings, both denuded of endothelium. In bovine coronary arteries, PGI2 elevated cAMP levels and relaxed the muscles. The PGI2-induced cAMP elevation preceded the relaxation and both parameters were altered in a dose-dependent manner by increasing concentrations of PGI2 (0.3, 3 and 30 microM). These results are consistent with a role for cAMP as a mediator of vascular smooth muscle relaxation. Cyclic AMP levels were also elevated by PGI2 in a concentration- and time-dependent manner in rabbit aortic rings. However, in direct contrast to the results in the bovine coronary arteries, PGI2-induced elevation of cAMP in the aortic rings was accompanied by contraction rather than relaxation. Isoproterenol, a drug which is generally believed to relax smooth muscles by virtue of its ability to increase tissue levels of cAMP, relaxed PGI2-contracted aortic rings with no further elevation of cAMP beyond that caused by the PGI2 alone. These results demonstrate that cAMP elevation and relaxation of vascular smooth muscle are not always well correlated. It is possible that some form of functional compartmentalization of cAMP or cAMP-dependent protein kinase exists in these tissues.